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Abstract.— A compendium report of explorations, importations, and releases
of exotic natural enemies of the gypsy moth in the United States, published in
1981, is updated. Changes in scientific nomenclature of the natural enemies, and
information on explorations and importations, that have occurred from 1978-
1985, and literature published during that period, are reported. A complete record
of importations from 1963-1985 is provided. One pupal parasite, Coccygomimus
disparis (Viereck) (Ichneumonidae), is established in the United States as a result
of these importations. A second parasite, Meteorus pulchricornus (Wesmael) (Bra-
conidae), has been recovered and may be considered provisionally established.
Data on importations of gypsy moth natural enemies into Canada, which began
in 1976, are also summarized.

There exist excellent accounts and records of the importation and release of
foreign natural enemies of the gypsy moth, Lymantria dispar (L.) (Lep.: Lyman-
triidae), in the United States since foreign explorations began in 1905 through
1960. The most comprehensive of these records are by Howard and Fiske (191 1),
Burgess and Crossman (1929), Dowden (1962), and the more recent summary by
Clausen (1978).

In 1981, a compendium report (Doane and McManus, 1981) was published by
the U.S. Department of Agriculture presenting the results of extensive cooperative
research on the gypsy moth and on various measures for its control that had been
conducted primarily under specially authorized funds. (The Expanded Research,
Development and Application Program was funded through the U.S. Department
of Agriculture (USDA) from 1975-1978; an earlier accelerated gypsy moth pro-
gram was funded by the USDA from 1971-1974 (McManus and McIntyre, 1981).)
Included in the 1981 book was a section on parasites (Chapter 6.1), various
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portions of which were written by a number of cooperating scientists, and a major
portion of which represented a description of the gypsy moth natural enemy
exploration, importation and release activities that had been conducted from 1961
through 1977.

Since 1977, which was the cut-off date for manuscripts submitted for the com-
pendium report finally published in 1981, there have been 1) a number of im-
portant taxonomic papers published which permit the up-dating of the scientific
nomenclature used for the natural enemies in the 1981 publication, and 2) ad-
ditional explorations, importations, releases, and recoveries of exotic natural ene-
mies of the gypsy moth. The purposes of this paper are 1) to up-date the record
of foreign species of gypsy moth natural enemies shipped to the United States,
presented in Table 6.1-1 of the 1981 publication, 2) to provide corrected and new
scientific names for the natural enemies as required, 3) to extend the record of
importations from 1978-1985, and 4) to correct several errors in the original
table. A brief account will also be given of the foreign exploration activities that
have been conducted from 1978 through 1985, and of the publications relating
to gypsy moth foreign explorations that have appeared since 1977 and thus did
not appear in the 1981 publication.

Release information as such is not a subject for discussion here. We record
shipments only to the point of “Shipped from quarantine”; field releases may not
have ultimately resulted. A summary record of the releases of gypsy moth natural
enemies in the United States, 1963-1977, was published by Doane and McManus
(1981). In addition, Dr. Richard J. Dysart, ARS, Beneficial Insects Research
Laboratory, Newark, Delaware, is completing a more detailed computerized rec-
ord of the releases of gypsy moth parasites and predators from 1962 through 1985.
These records will be published, and will complete the accounting of the most
recent period of foreign exploration, importation and release of natural enemies
of the gypsy moth in the United States.

TAXONOMY AND NOMENCLATURE

Authors preparing papers for the parasite section of Doane and McManus (1981)
benefited from having at hand the recent taxonomic treatise on the tachinid
(Diptera) parasites of the gypsy moth by Sabrosky and Reardon (1976). The
nomenclature for that group of parasites is thus fairly up-to-date. Since then,
similar treatises have appeared concerning the braconid and ichneumonid (Hy-
menoptera) parasites of the gypsy moth by Marsh (1979) and Gupta (1983),
respectively. Other taxonomic publications that pertain to the species listed and
nomenclature used in Doane and McManus (1981) are the Catalog of Hymenop-
tera of North America by Krombein et al. (1979), the revision of Oriental Pori-
zontini (Ichneumonidae) by Gupta and Maheshwary (1977), and the revision of
the braconid subfamily Microgastrinae by Mason (1981).

These sources, and some unpublished manuscripts and identifications received
after 1977, were utilized in the preparation of Table 1, presented here, which is
a revision and extension of Table 6.1-1 of Coulson (1981). P. M. Marsh, USDA,
ARS, Systematic Entomology Laboratory, Beltsville, Maryland, has very kindly
provided the correct generic placement for those species formerly in the genus
Apanteles (Braconidae) that were not listed by Mason (1981).
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FOREIGN EXPLORATION AND IMPORTATION

A number of papers were published after 1977 presenting more details of the
explorations discussed in Doane and McManus (1981): in Morocco (Hérard, 1979;
Hérard and Fraval, 1980); Poland (Drea and Fuester, 1979); Iran (Hérard et al.,
1979); Austria and Germany (Fuester et al., 1983); Japan (Schaefer et al., 1979;
Schaefer and Shima, 1981; and Schacfer and Ikebe, 1982); and India (Dharma-
dhikari et al., 1985). A manuscript concerning explorations in France is in prep-
aration by RWF and others.

Other than one additional exploration trip, to Romania in 1978 specifically for
collection of pupal parasites (see Hedlund and Mihalache, 1980), the gypsy moth
activities of the Agricultural Research Service (ARS) European Parasite Labo-
ratory (EPL) in Europe were confined to “mail order’ type collections in 1978—
1985. (See Drea, 1978, for a summary of EPL’s earlier work.) Such collections
were made in France, Austria, and by cooperative arrangements, in Italy (Sar-
dinia). The natural enemy species that were shipped to the United States as a
result of those collections are reported in Table 1.

The ARS Asian Parasite Laboratory in Japan continued its field studies in Japan
and Korea during 1978 to 1981, and the natural enemies shipped to the U.S. are
shown in Table 1. In February 1982, the Laboratory was moved to Seoul, South
Korea, and during that year surveys for natural enemies of the gypsy moth were
carried out but no shipments were made to the U.S. Shipments of natural enemies
from South Korea were made in 1983-1985 and are reported in Table 1.

In 1984, Richard S. Soper (ARS, Plant Protection Research, Ithaca, New York)
collected an entomogenous fungus in Japan, where it was causing considerable
mortality of gypsy moth larvae on the west coast of Honshu, and brought isolates
back for study and experimental release of the fungus in the United States (see
Table 1).

In 1981, as a direct result of the publication (Marsh, 1979) of descriptions of
new species of braconid parasites of the Indian gypsy moth, Lymantria obfuscata
Walker, discovered during earlier explorations in India by the Commonwealth
Institute of Biological Control (CIBC) as reported by R. C. Reardon and Coulson
(in Doane and McManus, 1981), RWF entered into another contract with the
Indian Station of the CIBC for collection of specific parasite species. The natural
enemies collected in India and shipped to the U.S. by Dr. G. Ramaseshiah of
CIBC in 1981, and again under contract in 1982, are shown in Table 1. Some of
these parasites, especially the braconid Glyptapanteles flavicoxis and the ichneu-
monid Hyposoter lymantriae, appear quite promising, particularly for use in par-
asite augmentation programs against the gypsy moth. Several of the species were
placed in culture from which releases continued through 1985.

Also in 1981, a team of forest entomologists from USDA’s Forest Service
(USFS) and the Pennsylvania Bureau of Forestry traveled to the Soviet Union,
and they were able to collect gypsy moth natural enemies for shipment to the
U.S. (Ticehurst, 1982; Coulson, 1982). The species received from these collections
in the Ukraine are listed in Table 1.

Beginning in 1979, a series of visits to the People’s Republic of China by U.S.
biological control specialists was carried out under a U.S./PRC Agreement on
Cooperation in Science and Technology (see Coulson et al., 1982; McFadden et
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al., 1981). Visiting U.S. scientists brought back samples of gypsy moth virus from
China in 1980, 1981 and 1982. The 1980 material was sent to Pennsylvania State
University (Coulson et al., 1982: Appendix 23), while the 1981-1982 material
was sent to the U.S. Forest Service laboratory at Hamden, Connecticut (Lewis et
al., 1984). A shipment of Anastatus parasites was also received from China in
1981 for study at the ARS laboratory in Newark, Delaware (Coulson, 1982;
Fuester, 1982). The 1982 team of U.S. scientists visiting China, consisting of
PWS, W. E. Wallner (USFS, Hamden, Connecticut) and R. M. Weseloh (Con-
necticut Agricultural Experiment Station, New Haven), was able to conduct a
rather extensive survey of the gypsy moth and its natural enemies during their
travels (Schaefer et al., 1984a, b). PWS returned to China in 1983, with T. M.
ODell (USFS, Hamden, Connecticut), for intensive collections in Heilongjiang
Province of northeast China. Some live univoltine tachinid parasites were returned
to ARS quarantine facilities in Delaware, overwintered, and some F;, material
was released in Delaware in 1985. A paper on the results of the 1983 studies in
China is planned. These various shipments of Chinese natural enemies are all
noted in Table I.

Some account of recent work at the ARS Beneficial Insects Research Laboratory
at Newark, Delaware, has been given by Fuester (1982, 1985) and Schaefer (1982).

NATURAL ENEMY IMPORTATIONS IN CANADA

To conclude this brief up-date on recent gypsy moth explorations and impor-
tations, a few notes on activities in Canada are required. An account of the
biological control efforts against the gypsy moth in Canada from 1969 through
1980 was published by Griffiths and Quednau (1984). In view of the spread of
the gypsy moth into Canada, Canadian forest entomologists began natural enemy
surveys in Canada and have funded some studies on the biological control of the
gypsy moth at the European Station of the CIBC since 1974. Apparently the first
importation of gypsy moth natural enemies in Canada was the release of the egg
parasite, Qoencyrtus kuvanae, from the U.S. in Ontario in 1976 (Williamson,
1980; Griffiths and Quednau, 1984). The egg parasite Anastatus disparis was
imported from Hungary and Romania and released in Quebec in 1979 and in
Quebec and Ontario in 1980 (Williamson, 198 1a, b; Griffiths and Quednau, 1984).
Additional O. kuvanae were imported from the U.S. and released in Quebec in
1982, and more A. disparis were imported from Europe and released in Ontario
and Quebec in 1982 and in New Brunswick, Quebec and Ontario in 1983. A small
release of the tachinid parasite Parasetigena silvestris from South Tirol, Austria,
received from the CIBC, was made at Kaladar, Ontario, in 1984 to supplement
the genetic pool of that species. The tachinid Ceranthia samarensis was reared
from artificial infestations of gypsy moth made by the CIBC in France, in 1984
and 1985. These are being studied by F. W. Quednau, Laurentian Forest Centre,
Ste. Foy, Quebec, and V. Nealis, Great Lakes Forestry Centre, Sault Ste. Marie,
Ontario. No field releases of this species have been made as yet.

ESTABLISHMENTS

The goal of any natural enemy exploration/importation program is, of course,
to establish natural enemies that will be effective in reducing damage caused by
the target pest. Establishments resulting from the early gypsy moth natural enemy
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importation programs have been reported by a number of authors, including
Burgess and Crossman (1929), Dowden (1962), and Clausen (1978). Although
several of the newly imported species have been recovered in the field in the year
of release, and a few have been recovered in the year following release, there is
evidence to date that only two of the natural enemy species newly imported from
1961 to 1985 may have so far become established in the United States. The first
is the introduced pupal parasite Coccygomimus disparis, which has been sporad-
ically recovered since 1981 and is now believed to be established in Maryland
and Pennsylvania (Fuester, 1985) and in New Jersey (R. Chianese, N.J. Depart-
ment of Agriculture, Trenton, in /litz., 1985); a manuscript by PWS and others is
in preparation. The second is the larval parasite Meteorus pulchricornis, which
was recovered from gypsy moth at a single site in Pennsylvania during 1985. No
releases of this species had been made in that state since 1977. An earlier single
recovery of this polyphagous species had been made in Wisconsin the year fol-
lowing release on a non-gypsy moth lepidopterous host (Shenefelt and Coppel,
1977). No additional recoveries have been made in Wisconsin (H. C. Coppel,
University of Wisconsin, Madison, personal communication, 1985).

Hoy (1976) has presented an analysis of the possible reasons for the establish-
ment or non-establishment of some of the parasites imported during the early
importation programs, and of some imported early in the more recent program.
The scope of this paper does not encompass a record of the release of the natural
enemies received, but is only a brief up-dated account of the recent explorations
and importations. As noted above, Dr. Dysart is currently completing such a
record of releases. No comments can be made here concerning many of the points
made by Hoy beyond those made in Doane and McManus, 1981, except that it
can be stated that the list of geographical areas noted by Hoy as being inadequately
surveyed for new natural enemies of the gypsy moth has been shortened. The
apparently strong establishment of Coccygomimus disparis as a result of these
recent importations is encouraging. Although it is premature to claim establish-
ment of Meteorus pulchricornis based on a single recovery, it is also encouraging
that this species has managed to survive in nature for eight years following its
release in 1977 in Dauphin County, Pennsylvania, the same county in which it
was recovered. What, if any, impact these parasites may have on gypsy moth
populations, should their own populations build significantly, remains to be seen.
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